Introduction
Over the last 20 years, the clinical method of general practice has been reviewed and changes have been described 1 -4 using a patient-centred approach. Research based on patient-centred clinical methods have shown improvement in patient satisfaction 5 and outcome of care. 6 - 7 This should not be at all surprising, as healing is the 'restoration of wholeness'. 2 It needs an understanding of both the patient's experience of illness as well as the 'disease'. 8 These views have been tempered with a request not to lose the 'science of the art of medicine'. 9 In parallel with these developments, the 'science of the art of medicine' is being redefined by clinical epidemiology 10 and more recently refined with evidence-based practice. 1112 We are also beginning to understand how we can improve our performance in achieving prevention goals and problem management goals by ensuring that patients take responsibility for their own care. 13 Furthermore, we are beginning to realize that doctor self-learning is vital if we are to achieve learning outcomes which are useful in clinical practice and maintain the ever expanding knowledge that we require to conduct general practice. 1413 All these issues raise important agendas within the con-sultation. They could all potentially improve the quality of care and yet may also shift the focus of the consultation away from the patient's agenda.
It is perhaps not surprising that all this work has had very little impact on day-to-day clinical practice. Doctors are pre-programmed by their undergraduate and hospital experience to conform to a disease-centred method. Furthermore, we lack an all-encompassing clinical method to make use of these techniques, which is sensitive to the priorities within a consultation and the information handling abilities of clinician and patient. It is important to note that adequate change management is also needed, as "Physicians' personalities and their perceptions of themselves and their tasks enter deeply into clinical method. ... If we are on the brink of a transformation of clinical method we are also on the brink of a change in the way physicians think and feel". J It is my belief that at a time when the variability in the quality of health care is being challenged, 16 it is urgent that we research and implement a new and pragmatic clinical method.
Outline
This paper proposes that for general practice to move forward to a sustainable clinical method we firstly need to consider the four main threads which exist within a doctor-patient encounter. These are covered in the following overviews: (i) rediscovering the patient-centred approach;
(ii) redefining the doctor's agenda; (iii) discovering the wellness agenda; (iv) implementing the learning agenda.
These overviews set the scene before describing the role of the computer in a triadic encounter with the doctor-patient-computer 17 ( Fig. 1 ) which continues after physical encounters in a 'virtual' world (Fig. 2) . Figure 1 presents an overview of the physical triadic encounter, highlighting the three axes; clinician-patient, clinician-computer and patient-computer. Within Figure 1 is a brief task description for physical encounters of the clinician, patient and computer. Figure  2 is similar to Figure 1 , however, it presents an overview of encounters which are triadic in nature but only from a virtual perspective. This means that the clinician-patient and clinician-clinician communication is asynchronous using networked computers. It also means that the patient-computer and clinician-computer axes of the triadic encounter continue but on a synchronous telematic basis. (Telematics is the combined use of telecommunications and informatics.) Figures  1 and 2 should be referred to when reading the sections on the four threads of the encounter to enable the reader to envisage the proposed method.
In the final section of this paper a clinical method is described in which the four threads of an encounter become transparent to the 'practitioners' within the encounter; the doctor (or other clinician), the patient and the computer.
Rediscovering the patient-centred approach
The patient-centred approach is central to any clinical method for general practice. However, we have to consider the issues of undergraduate pre-programming to a disease-centred approach. In parallel we have to consider techniques of supporting GPs, who learn to become patient-centred to maintain their shift in focus. It is my belief that there are three fundamental barriers to GPs maintaining a patient-centred approach. These issues are firstly the structure and content of the health care records" and communication in general." Secondly, the understandable anxiety of doctors in timeconstrained consultations about the amount of time needed to undertake the six interactive components of the patient-centred method (see Table I ). 4 This time constraint is especially felt when fully exploring patients' ideas, expectations, feelings and function 4 . Whilst not degrading the need for this side of patientcentredness, it is worth stating that we should not be led ourselves into the trap of searching for a Balint psychosocial 'reason for encounter' for all but the most problematical of consultations. 9 Thirdly, the challenges of teaching and learning about a different clinical method than is taught in our early formative years.
We need a health record which describes a patientcentred approach rather than encouraging the doctorcentred approach. Despite the theory behind the Problem Orientated Medical Record, 20 in practice it prescribes a doctor-centred approach. 11 If a prescriptive clinical record is used which focuses on the doctor's agenda, then the process of the consultation and the resulting record will be at odds. Furthermore, it is clear that if GPs are to be patient-centred and time effective, other team members (including the patient and the computer) will need to be involved subsequently in managing parts of the doctor's agenda, the increasing wellness agenda and the learning agenda.
Redefining the doctor's agenda
It is apparent that, with the increasing complexity and expansion of medical knowledge, it is easy to become knowledge overloaded 2 - 21 or increasingly uncertain about the patient's care pathway. Giraud has suggested "An approach to resolving uncertainty of medical practice would be to develop and integrate three disciplines-medical decision analysis, clinical epidemiology, and evaluation of the quality of health care-into medicine and thus put scientific principle into everyday clinical practice". 22 It is important for the future that doctors are educated about medical decision making in the broad sense of techniques, 23 as well as understanding about the cognitive processes involved in making a decision. 24 It is, however, critical that we understand that "Diagnosis in general practice is a rather fuzzy concept and does not necessarily need to be of a high level of precision in order to select the appropriate management". 25 The important issue is that we need to arrive at a 'diagnosis' which reflects recognized uncertainty, 26 and techniques such as decision analysis, 23 clinical epidemiology 10 and quality assurance 27 all have their role. The doctor within the consultation has perhaps been too concerned with making diagnoses. The future lies in recognizing the problem and the associated uncertainty, negotiating the management of the problem using decision support and subsequently setting patient goals. 2 * Whilst resolving the problem of uncertainty, these disciplines and shifts in emphasis result in increased needs for knowledge and cognitive demands within the consultation. A solution is to implement improvements in computerized decision support, to present up-to-date medical knowledge, filtered in a way to eliminate information overload, and which is focused on the problem the GP faces. In this way the GP will become more dependent on decision support to assist with the doctor's agenda. However, it must be noted that "The solution is not to remove the decision-making power from physicians, but to improve the capacity of physicians to make better decisions. To achieve this solution, we must give physicians the information they need; we must build processes that support, not dictate, decisions". 16 Discovering the wellness agenda
The importance of screening and case finding is increasingly having an impact on the consultation. However, once identified, successful management of a given problem requires an understanding of the principles behind changing health behaviour. 29 Green has created the PRECEDE model 13 to ensure that GPs can concentrate "their time and effort at the level of help needed by each patient, physicians can bypass needless motivational appeals and skill development for some patients''. This model not only influences the management of asymptomatic problems 30 or health risk factors 31 but also self-care management of symptomatic problems. 32 Any future clinical method should incorporate such self care enhancing techniques to enable GPs to reduce their paternalistic behaviour 33 and ensure that patients take responsibility for their own care.
Implementing the learning agenda
Within any consultation there are two individuals, the doctor and the patient, each with a learning agenda. It is well known that patients fail to remember much of what was told them during the consultation. 34 To help remedy this, personalized leaflets, 33 in conjunction with patient education activity, go part of the way in resolving the communication problem. Making use of the "4 Rs of patient education" 3 *-Reach agreement on goals, Rehearsal, Repetition, Reinforcement-in addition to the PRECEDE model also helps the patient achieve adequate learning outcomes.
In a recent excellent review of medical education, 37 the reviewers concluded that "These studies also support one of the major tenets of adult education, that the objective determination of practice or learning needs is a necessary prerequisite for effective education". Given a change in approach to the doctor's agenda and the use of computer decision support (see later), it will be possible to flag patient-focused information requests and generate a list of prioritized topics specific to the clinician's needs (see Fig. 3 ). This technique also ensures that self-learning 1413 becomes practical and that the necessary material is selected objectively. Further, as it is presented in a patient-focused manner, it is more likely to be cognitively represented as 'illness' and 'instance' scripts 24 -38 and improve medical expertise.
The role of the computer
The fundamental premise of this clinical method is that the GP concentrates more on the patient's agenda and gives the patient the responsibility for his own care. In parallel with this, all decisions are shared with the patient and are based on current 'best' clinical practice. Furthermore, the doctor's learning agenda is a 'self-learning' approach and patient-focused.
The method is dependent on a supply of clinical knowledge which can be easily assimilated by both clinician and patient within the consultation. There is a need to improve communication to enable items from the doctor's (clinical) agenda to be delegated to the patient, primary health care team and the computer. A clinical information system modelled on the method envisaged can meet these demands 39 by applying lessons from the field of Human Computer Interaction field. 40 The clinical information system can also ensure both the doctor's agenda and wellness agenda are managed despite the focus on the patient agenda.
The main areas for a supportive clinical information system (see Figs 1 and 2 ) are patient-computer interactions independent of clinicians, the electronic health record, monitoring, an integrated clinical knowledge source (both for decisions and education), quality assurance and networking. Clinical computing systems are now reaching a level of ability to achieve many of the above ideas, and three recent review articles 41 " 43 support the idea that clinical computing is the way forward to improving and thus addressing the current variability of the quality of care.
To give patients a sense of greater ownership of their problems, allowing them access to their health records is useful. 44 Linked with this there are gains for the clinician in having pre-consultation assessments and histories taken by the computer, 43 - 46 while ensuring necessary data sets are extracted (e.g. functional status, self care assessment) without having an impact on the 14 ' time and process of the consultation. Further repeated rehearsals and positive reinforcement of management strategies (three of the '4 Rs') could also be undertaken by the patient, in the near future using telematics. In the information age, the distinction between telecommunications, television and computers will blur and networked 'computers' will become ubiquitous. We are already seeing examples of patient support in the home 47 and the World Wide Web has many examples of patient and clinician knowledge support.
48
- 30 Figure  2 highlights that the future clinical melhod will not only be face to face between doctor and patient but continue after physical encounters with virtual encounters.
Given that the future lies with team working, some of which will be in a virtual environment, it is vital that this clinical method is supported by a compatible electronic health record. The health record is, after all, a form of communication. The record will need to be goal-orientated 11 while having a loose structure to enable the 'story' 19 of the patients' care to be told by many clinicians, perhaps from differing professional groups. The record will need to be syntactically adequate to ensure semantic clarity when translating between the vocabulary, genre and metaphors of varying professional groups. It is also probable that if we are to record the patient issues (right brain) in the detail that clinical issues are recorded (left brain) then we will need to use metaphor (especially iconic metaphor) as well as text. 51 Clarity enabled in this way will also ensure that the data held within the record can be used for other purposes such as medico-legal, billing/administration, clinical quality assurance, health care planning and health care research, 32 without corrupting the data for its primary purpose of direct patient care. 33 Decision support takes two forms: firstly, that which the doctor consciously seeks from the computer and secondly, unsolicited computer prompts. To support mis clinical method, decision support needs to supply clinical knowledge to aid the doctor in assessing the patient's problem and sharing information with the patient in making a decision on management planning and goal setting.
Consciously sought decision support
There are five fundamental types of this form of decision support.
Differential diagnostic support. Aids in differen-
tiating the patient's problem and exploring diagnostic possibilities (e.g. QMR and Iliad 54 ) are areas where a lot of work has been performed to date. However given that much decision making in general practice is pattern recognition, 24 forcing a inductive model 23 on the doctor may be unnatural. Timka 35 has also highlighted that many dilemmas are so complex that the domain we need to model is 'life, the universe and everything'; clearly not possible. It is my feeling that if the medical education system can change to be patient-focused and self-learning with outcomes which ensure that doctors learn rules, problem solving, cognitive strategies and attitudes rather than verbal information, 38 then there will be less need for this form of decision support. However, differential diagnostic support may have a minor role in helping doctors where pattern recognition has failed-the problem seems to be predominantly, physical, and appears to have no or little psychological or social component; dermatology can be an example. 57 Others in the medical informatics field are also coming to the same conclusions. 57 
Clinical epidemiological support.
To enable the use of clinical epidemiological techniques in, for example, selecting investigations, decision support systems will need to perform calculations and perhaps graphically present the information as in the Explorer-2 system. 38 3. Hypertext/hypermedia. When it comes to resolving problems which are hard to define, one of the best ways of browsing information from a knowledge base is using hypertext/hypermedia. 59 This technique will not only be an important way of accessing information but will be useful as a backup to other decision support techniques.
Computerized guidelines.
60 These are potential mechanisms to reduce 'information overload*. If doctors are specifically educated about externally produced guidelines and if they are implemented in a patientspecific manner, 61 then they are usable. The future of guidelines is to integrate them with other forms of decision support.
62 By combining guidelines with, for example, hypermedia, it will be possible to handle the guideline's uncertainty explicitly within the implementation. The guideline developers' problem of the lack of 'evidence' to build rigid care pathways can be managed by presenting the available evidence and the basis on which consensus views were made. Plus it gives the flexibility to handle patient goals which do not fully match 'expected' practice. Doctors implementing guidelines can browse the associated hypermedia to resolve any uncertainty. In this way doctors can feel more comfortable in creating management pathways and negotiating goals with patients." 2 5. Intelligent presentation. Presenting clinical information on the patient in an easily assimilated format will be one of the most important forms of decision support.
In a computerized form the health record data can be abstracted, manipulated and presented in many differing formats. The metaphors used in this exercise need to be sensitive to the process of the consultation and further work in this area still needs to be done.
Unsolicited decision support
Guidelines and subsequent goals can be used to generate 'reminders' about actions which are critical to the care path. These 'reminders' are, perhaps, one of the most effective ways of improving the quality of care we have found to date. 61 Dynamic monitoring of clinical actions or 'alerts' are also very effective in general practice; this is especially true in prescribing with monitoring of allergies, interactions and contraindications.
These elements of the clinical information system all need to be packaged in a clinical workstation that is sensitive to the method described, and that intrudes as little as possible on the interpersonal relationship between the doctor and the patient.
Bringing it all together: a new paradigm
The clinical method proposed in this paper is multifaceted. It is based around the three axes of the triadic encounter (see Fig. 1 ); these axes are clinicianpatient, patient-computer and clinician-computer. The clinician-patient axis is founded on a patient-centred clinical method as currently understood whilst reemphasizing the 'art of the science of medicine' and its role. The clinician-computer axis adds improved communication, group working, quality assurance, evidence-based practice and patient-focused clinician self-learning. The patient-computer axis adds improved communication, shared decision-making/care-planning, patient self-care and patient self-learning.
The fundamental process envisaged is cognitively to focus the clinician on the patient's agenda during physical encounters and to ensure that the other three agendas have a less cognitive load on the clinician or are delegated to future physical/virtual encounters. As such this is more than an appeal for greater patientcentredness but a practical description of how the many disparate threads of an encounter can all be handled adequately with support from clinicians working as a team, the patient and the clinical information system. Thus the aim is that this method extends the current description of patient-centredness by making the method sustainable. This is enabled by making the clinician-patient encounter a triadic one by introducing the computer as a participant (see Fig. 1 ). Future computer systems will need to assist the flow of the consultation and ensure that each agenda within the encounter is addressed appropriately. The method described does not confine itself to face-to-face encounters as described in Figure  1 but encompasses virtual encounters as presented in Figure 2 , which in part are asynchronous. These virtual encounters support communication, quality assurance, self-care and self-learning.
The method described does not focus solely on the doctor but uses the concept of team work (or group working) with other clinicians interchangeably. It also encompasses the patient and the computer within the method. As such this is not a method for GPs but for general practice. GPs' roles within this method are the co-ordinator (both legal and managerial), decisionmaker (with the patient), therapist and patient mentor/advocate. Other clinicians' roles are conceived as therapist, care facilitator and communicator, although roles may be re-defined further. It is envisaged that GP-patient physical encounters will over time need to lengthen but this will be balanced by a reduction in frequency with better care planning, self-care, team-work and virtual encounters.
Finally, the method retains the best of the existing process of the doctor's agenda by recognizing the importance of GPs' intuition, pattern recognition and the complex ability in assessing problems with their natural overlay of social and psychological issues. Yet the method enables care planning and care interventions which are based on the most rigorously available information that has been published, almost to the date on which the information is used. It enables the use of tools such as decision trees and other clinical epidemiological tools, which so far have been out of reach to most clinicians, while ensuring that selflearning and quality assurance support the fine tuning of knowledge and skills which can not be devolved. Finally, it gives understanding of the role of tools such as decision support.
Conclusions
Paradigm shifts such as this will take time. However, dissatisfaction in the variability of the quality of care is increasing. There is a pressing need to start considering how the elements of this clinical method can be brought together and to create supportive clinical information systems. If we deliver this method and the clinical information systems then we could start to redress the challenges facing general practice and move forwards.
Of course the required attitudinal and professional changes would first need to occur in a hopefully managed and not 'forced' way. These changes are to be found in GPs' paternalism and the understanding of their information requirements. Changes in society are to have informed demands and an understanding of the role of self-care. In the primary health care team the changes are for the redefinition of professional roles.
A method as described will enhance the primary health care team's satisfaction with their work. It will give GPs time to talk to their patients, demonstrate improved care, reduce the stress of uncertainty, enhance team decision making skills and place the patient at the centre of an effective primary health care team.
